Twelve 16S-23S ribosomal DNA intergenic spacer (ITS-PCR) types were identified among 57 Staphylococcus intermedius isolates from humans and other animals. Six ITS-PCR types were host specific, and most human and canine strains belonged to the same types (A and J). Pigeon, horse, and mink strains appeared more heterogeneous.
Staphylococcus intermedius was described by Hajek in 1976
as a coagulase-positive species isolated from the anterior nares of pigeons, dogs, minks and horses (13) . This bacterium has also been found in a wide range of animal species, including cats, goats, monkeys, free-living birds, badgers, raccoons, bears, and skunks (1, 5, 8, 14, 18) , and also in cows' milk (6, 25) . S. intermedius mainly causes infections in nonhuman mammals. In dogs, it has been implicated in external ear otitis, pyoderma, abscess formation, mastitis, endocarditis, wound infection, and toxic shock associated with cellulitis (12, 27, 28) . S. intermedius is occasionally found in the human nasopharyngeal flora, and it is a common cause of dog bite infection (19, 21, 28, 29) . Tanner et al. reported a case of human otitis in which the same strain was isolated from the patient's dog (30) . S. intermedius has also been described as an opportunistic pathogen in immunocompromised patients, and a few cases of catheter-related bacteremia, endocarditis, and pneumonia have been reported (11, 20, 31) . S. intermedius can produce superantigen toxins and has been implicated in an outbreak of food poisoning (4, 17) .
Hajek noted a high degree of phenotypic diversity among S. intermedius isolates from different animal species (13) . This diversity concerned mannitol fermentation, lactose acidification, coagulase production in human plasma, clumping factor production, lysostaphin susceptibility, and cell wall composition (13, 15) . Ribotyping subsequently identified 11 types (16), and various methods confirmed this strain diversity in diseased and healthy dogs (2, 9, 24, 26) . However, canine S. intermedius strains appear to compose a homogeneous population, and there is no clear link between isolates' genetic profiles and their pathogenicity (2, 3, 16, 23, 26) . Human S. intermedius strains have rarely been characterized (22, 23) , but they resemble canine isolates. Using phage typing, Overturf et al. showed that human wound isolates belonged to the two most common patterns of strains isolated from canine gingiva or wounds (23) .
We further studied S. intermedius population diversity by characterizing 57 S. intermedius isolates from humans and other animals held by the French National Staphylococcal Reference Center. The origins of the strains were as follows: (i) clinical specimens (wounds, cerebrospinal fluid, bronchoalveolar fluid, and blood culture) from eight unrelated patients and from the skin and nose of two healthy carriers, obtained in four French hospitals between 1989 and 1999; (ii) nine skin swabs from seven healthy camels (Camelus dromedarius); (iii) nine isolates from unrelated cases of canine pyoderma (n ϭ 6), wounds (n ϭ 1), synovial fluid (n ϭ 1), and bronchoalveolar fluid (n ϭ 1; isolate considered a commensal); (iv) anterior nares swabs of 11 pigeons; (v) genital swabs from nine unrelated horses (prior to breeding); and (vi) eight isolates from mink with urinary tract infections. CCM 5739, the S. intermedius type strain, was used as the reference strain.
The phenotypic diversity of the S. intermedius isolates was examined by using the ID 32 Staph gallery (bioMérieux) and testing for thermonuclease production (Bio-Rad). The results (Table 1) show that the phenotypic characteristics of the strains depended on the host. Mink strains were slightly positive for heat-stable nuclease and aerobic production of acid from maltose. Arginine dihydrolase production was rare among pigeon strains. Camel and horse strains produced acid from turanose, but only 44% of camel strains were positive for lactose acidification. The biochemical characteristics of the camel strains matched the description of S. intermedius species reported by Hajek (13) .
Genotypic diversity was studied by characterizing the 16S-23S intergenic spacer region by PCR (ITS-PCR), a method that permits full determination of staphylococcus species (22) . The method described by Mendoza et al. (22) was modified as follows: after an initial denaturation step of 5 min at 94°C, 25 amplification cycles were run, with 30 s at 94°C (denaturation), 30 s at 48°C (annealing), and 1 min at 72°C (elongation). The last cycle was followed by a 7-min extension step at 72°C. The PCR products were analyzed by electrophoresis in 1.5% agarose gels. An ITS-PCR type was defined by a single band difference from the electrophoretic pattern.
The 57 isolates yielded 12 ITS-PCR types (A to L) with four to eight fragments of 435 to 688 bp (Fig. 1) , confirming the genomic diversity of S. intermedius strains observed elsewhere by using EcoRI ribotyping (1, 7, 16) . All the human strains and 89% of the canine strains belonged to the same types (C and J), supporting the transmission of S. intermedius from dogs to humans. S. intermedius has been isolated from dog bite wounds; it can also colonize humans and infect open wounds licked by a dog (28, 29) . Six ITS-PCR types (B, D, E [including the type strain], G, I, and K) were each isolated from a single animal species, while ITS-PCR types A, C, F, H, J, and L were each isolated from more than one species (Fig. 1) . The pigeon, horse, and mink strains (four to six ITS-PCR types) were more heterogeneous than the human, canine, and camel strains (Fig.  1) . Type A accounted for 89% of camel strains and also for two horse isolates and two pigeon isolates. Hesselbarth and Schwarz suggested that S. intermedius might be transient in pigeons and horses, which constitute natural reservoirs (16) . Our ITS-PCR typing data failed to identify the ancestral genotype(s) and therefore cannot show in which animal host S. intermedius initially emerged during the course of staphylococcal evolution. Studies based on multilocus sequence typing (10) might be more informative in this respect. The diversity of the 57 S. intermedius isolates examined here suggests that this species may be composed of several closely related species or subspecies. Other molecular methods (DNA-DNA hybridization or 16S RNA sequencing) are required to reassess the taxonomic status of S. intermedius. Finally, ITS-PCR showed little genomic diversity among human, canine, and camel strains. Most of the human and canine strains were isolated from infections, and it would be useful to determine the ITS-PCR patterns of different strains isolated at a given time from the same sick or healthy animal in order to determine if certain factors enable a few clones to become predominant or virulent. 
